DOCUMENT. RESUME 



ED 402 201 



SE 059 537 



TITLE 



INSTITUTION 

REPORT NO 
PUB DATE 
NOTE 

PUB TYPE 



From the Lab Bench to the Classroom: A Program 
Planner’s Guide to Developing Summer Fellowships for 
Classroom Science Teachers. 

National Inst, of Mental Health (DHHS) , Rockville, 
MD. 

NIH-93-3588 
Sep 93 
30p. 

Guides “ Non-Classroom Use (055) — Tests/Evaluation 
Instruments (160) 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



MF01/PC02 Plus Postage. 

Elementary Secondary Education; ^Mentors; 
^Partnerships in Education; Program Development; 
''Science Teachers; Scientific Methodology; ’'Summer 
Programs; ^Teacher Education 
Nature of Science 



ABSTRACT 

This guide stems from concern that many classroom 
teachers have limited exposure to the scientific community in general 
and to the nature and method of science in particular. It offers 
guidelines and suggestions to plan, conduct, and evaluate summer 
mentorship programs and gives practical advice on establishing 
programs, garnering institutional support, soliciting financial 
support, engaging participating partners, and fostering productive 
teacher-mentor relationships. The information presented here has been 
culled from the experiences and insights of other program planners 
and teachers who have actually participated in fellowship programs. 
Chapters include: (1) ’’Planning and Evaluating Programs”; (2) ’’Roles 
of Host Institution, Mentor, and Teacher”; and (3) ’’Development of * 
Instructional Materials”. Appendices contain an application for a 
summer fellowship program and post-program surveys of teachers and 
mentors. (JRH) 



**** ******* * ****** * ****************** ***7V7V*7V* ********* *********** ****** 

* Reproductions supplied by EDRS are the best that can be made * 

* from the original document. * 



CONTENTS 



Introduction 

Chapter 1 — Planning and 
Evaluating Programs 

Program Planning • Sample Timeline • Define 
Objectives • Identify Partners • Establish 
Application Process and Selection Criteria for 
Mentors and Teachers • Seek Funding 

Program Evaluation 

Chapter 2 — Roles of Host Institution, 
Mentor and Teacher 

Role of Host Institution 

Develop and Support the Program • Perform 

Administrative Tasks • Sponsor Seminars for 

Teachers 

Role of the Mentor 

Set the Tone for a Working Relationship • Guide 
the Teacher • Assist in Development of 
Instructional Materials • Evaluate the Program and 
Teachers • Sample Responsibilities for Mentors 

Role of the Teacher 

Fulfill Lab Obligations • Develop Instructional 
Materials • Evaluate the Program • Sample 
Responsibilities for Teachers • Complete 
Administrative Tasks • Culture Shock: Lab 
Etiquette for Teachers 

Chapter 3 — Development of 
Instructional Materials 

Purposes for Teachers and Students 

Theory and Approach 
Theory • Practice 

Appendices 

Application for Summer Fellowship Program 
Post-Program Survey of Teachers 
Post-Program Survey of Mentors 



It is, in fact, nothing short of a miracle 
that the modem methods of instruction have 
not yet entirely strangled the holy curiosity of inquiry >; 
for this delicate little plant, aside from stimulation, 
stands mainly in need of freedom; 
without this it goes to wrack and ruin without fail. 

It is a very grave mistake to think that the 
enjoyment of seeing and searching 
can be promoted by means of coercion 
and a sense of duty. To the contrary, I believe 
that it would he possible to rob even a healthy 
beast of prey of its voraciousness, if it were possible, 
with the aid of whip, to force the beast 
to devour continuously, even when not hungry, 
especially if the food, handed out under 
such coercion, were to be selected accordingly. 

ALBERT EINSTEIN 
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America 2000 is an education 
strategy that sets national goals for 
improving education. National 
Education Goal 4 calls for Ameri- 
can students to rank first in the 
world in mathematics and science 
achievement by the year 2000. If 
students are to better their per- 
formance, teachers must also. 

One clear and direct way aca- 
demic institutions can improve 
the quality of classroom science 
teaching is to offer summer fellow- 
ships to science teachers. Many 
professional societies, colleges and 
universities, private businesses, and 
government agencies currently 
offer summer mentoring programs 
designed to provide teachers with 
rich and diverse lab experiences. 
Fellowships give teachers oppor- 
tunities to work in labs, to talk to 
scientists and researchers, and to 
conduct research projects. These 
experiences enrich a teacher’s 
understanding of the nature and 
method of science. Such experi- 
ences may supplement a teacher’s 
knowledge of a particular scien- 
tific discipline. When such lab expe- 
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riences are directed by a dedicated 
mentor — usually a research scien- 
tist— the experience becomes 
invaluable: The mentor helps the 
teacher to integrate the work of 
the lab into his or her teaching. 

This offers guidelines and sug- 
gestions to plan, conduct, and 
evaluate summer mentorship pro- 
grams. It gives practical advice on 
establishing programs, garnering 
institutional support, soliciting 
financial support, engaging partic- 
ipating partners, and fostering 
productive teacher- mentor rela- 
tionships. The information 
presented here has been culled 
from the experiences and insights 
of other program planners and 
teachers who have actually partici- 
pated in fellowship programs. 

This guide stems from concern 
that many classroom teachers have 
limited exposure to the scientific 
community^ in general and to the 
nature and method of science in 
particular. This lack of exposure in 
teacher education and continuing 
education has affected the quality' 
of science education in the United 



States. The scientific and educa- 
tional communities need a tangi- 
ble, practical way to address and 
counterbalance this problem. This 
guide and the programs it encour- 
ages are designed to provide a 
step in the right direction. ' : 

By encouraging the direct 
involvement of the scientific com- 
munity in the continuing education 
of science teachers, the scientific 
community will become. even 
more influential in educating stu- 
dents. The nation’s students, after 
all, will be scientists, engineers, 
researchers, lab technicians, con- 
sumers, and policymakers in the 
future. The scientific community 
has an opportunity, then, to influ- 
ence the science and mathematics 
education at the elementary and 
secondary' levels. 

Mentoring programs offer 
teachers an experience similar to 
apprenticeships and continuing 
education opportunities other pro- 
fessionals enjoy. Much as doctors 
serve as residents and lawyers as 
judicial clerks, science teachers 
working with mentors learn first- 
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hand about the professional lives 
of scientists and the workings of a 
lab. In the same way that college 
and university professors take sab- 
baticals where they may conduct 
independent research projects, 
teachers in fellowship programs 
willingly engage in new learning 
opportunities. 

Mentoring programs are also an 
opportunity for the scientific com- 
munin' to lean i more about the 
direction of science education and 
to influence teaching in scientific 
disciplines. If the schools are to 
keep pace with the changing 
course of research and the prolif- 
eration of scientific knowledge, 
they must expand their programs 
and improve their curricula. Scien- 
tists can help schools meet this 
challenge. 

For teachers and mentors, as 
well as for host institutions, sum- 
mer fellowships offer a view into 
each other's world. Teachers learn 
about the day-to-day activity' of the 
research lab. Scientists learn about 
the realities of teaching science 
and about the challenges and 



rewards teachers find in working 
with students. Ail partners benefit 
from this exchange of knowledge 
and experience, and ultimately, 
students will benefit. By being 
scientifically literate, students will 
be able to make informed deci- 
sions about many of the questions 
and issues they will lace as they 
grow older. Some may eventually 
enter scientific careers themselves. 
These rewards alone are a great 
return on institutional investments 
in fellowship programs. Science 
can reap these rewards if the sci- 
entific community' cooperates frilly 
and enthusiastically in die improve- 
ment of elementary and second- 
arv school science curricula. 
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1. PUNNING AND 
EVALUATING PROGRAMS 



Organizations and institutions 
that have sponsored successful 
summer fellowship programs for 
classroom science teachers know 
that early and thoughtful planning 
■! is essential. Planning includes four 
S basic steps: 

j ■ Defining the program’s objec- 
tives and scope; 

i ■ Identifying partners such as 
lead groups, private and pub- 
lic sector organizations, and 
mentors, and assigning spe- 
cific responsibilities to each; 

■ Establishing both a process 

j for recruitment of teachers and 

| mentors and the criteria for 

! their selection; 

j ■ Seeking funding. 

Another element of program 
planning is developing evaluation 
criteria. Even before a program 
begins, institutions must decide 
how to evaluate: 

■ The teachers’ performance 

■ The mentors' performance 

■ The appropriateness of the 
lab experience 

.. ■ The performance of the entire 




program. 




PROGRAM PLANNING 

Define Objectives 

The first step in planning a 
program is to define its objectives. 
Goals can range from improving 
institutional relations with local 
school districts to improving the 
science curriculum in a specific 
school. Whatever your institution’s 
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objectives, they must be clearly 
defined from the outset. Does the 
institution’s mandate include a gen- 
eral commitment to improving and 
promoting science education? 
Does your institution want to 
strengthen its community ties by 
supporting and improving science 
education in area schools? Do you 
want to focus on individual teach- 
ers only or on improving the teach- 
ing of science in an entire school 
or district? Is your institution inter- 
ested in a hands-on approach, 
perhaps helping to develop sci- 
ence curricula? Is your staff eager 
to serve as mentors to classroom 
science teachers? 

An example of clearly defined 
objectives for a program involving 
secondary school teachers might 
include the following: 

■ Involving high school and mid- 
dle school teachers in active 
science labs; 

■ Changing the emphasis and 
improving the quality of sci- 
ence taught in the high school 
and middle school science 
curriculum; 



■ Developing instructional 
materials for use in high school 
classrooms; 

■ Testing a model for develop- 
ing curriculum using a tele- 
communications network; 

■ Collecting information that will 
help expand the program to 
other locations. 

Institutions may change their 
program's objectives over time as 
programs evolve. By establishing 
objectives and goals early, how- 
ever, program planners give them- 
selves and participants a structure 
within which to work effectively. 
They automatically create the 
framework for program evaluation 
that is critical for improving pro- 
grams in subsequent years. 

When setting objectives, pro- 
gram planners should consider 
their program's scope and sched- 
ule. Planners must decide, for 
example, how many teachers can 
participate. This number will vary 
according to a program’s budget, 
facilities, and die availability of 
suitable mentors. 

Institutions should consider the 
duration of the program, a deci- 
sion that determines, to some 
extent, the nature of the fellow- 
ship. Programs must last at least six 
weeks if they are to have worth- 
while accomplishments. Some 
organizations have found that a 



Program Planning Timeline 



6 months before fellowships begin 

□ Send information and applications to teacher pool 

5 months 

□ Review applications and select qualified applicants .' 'ii* ^ ~ 

4 months • • • T 

□ Conduct personal interviews with applicants and select filial fellowship 
participants 

□ Send letters of acceptance to selected teachers; letters of regret to those 
not selected; letters of thanks to all who assisted in selection process 

□ Notify mentors of selections and begin pairing teachers and mentors 

3 months 

□ Schedul^jorientation for teachers (at least one month before fellowship 
begins ) and notify teachers and mentors 

□ Send letters to mentors outlining duties and responsibilities and 
encouraging them to contact and visit teachers 

□ Send letters to teachers describing duties and responsibilities 

1 month ' 

□ Conduct teacher orientation, usually for one half day or full-day 

□ Encourage teachers and mentors to meet in labs ' ■ 
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. .. Summer fellowship session begins 

Weekly 

□ Conduct meetings with teachers and mentors to review progress 

Mid-session ; 

□ Conduct mid-course reviewed make appropriate revisions 



Conclusion • 

□ Conduct oral and written surveys of teachers and mentors 

December of that year . 

□ Follow^- up meeting with teachers to learn how they have applied lab 

experience to classroom practices . 

□ Ask teachers to complete a .survey discussing the effect of the program 

on their teaching ■ 

□ Review implementation of instructional materials developed by teachers 
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two-year mentorship program 
] offers advantages that a one-vear 
program cannot; teachers in two- 
year programs may feel that they 
I learn or accomplish more, prima- 
! rily because they have time to do 
so. A two-year program enables 
participants to become familiar 
with the lab and with the research 
environment. Teachers become 
more comfortable in the lab. They 
are able to build on the previous 
year’s experiences. They may con- 
duct more sophisticated research 
projects or master more complex 
. j lab skills. In such programs, 
i second-year participants may serve 
as mentors to first-year participants. 
This kind of relationship offers 
teachers an even greater sense of 
mastery, while easing the level of 
| commitment required by die insti- 
tution’s staff. However, applicants 
| who cannot make a long-range 
| commitment to a program may 
,| find the two-year requirement a 
• barrier to participation. 

I On the other hand, one-year 
fellowships offer other benefits 
that two-year programs cannot. A 
greater number of teachers can 
participate. In turn, a greater num- 
. ' ber of schools and students are 

! reached. However, one-vear pro- 
grams confront many time con- 
straints that often cause teachers 
and mentors to feel they have 




accomplished less than they had 
envisioned. To avoid this, realistic 
goals and objectives are essential. 

Regardless of the kind of pro- 
gram offered, program planners 
should be mindful of practical 
considerations (such as summer 
holidays, opening and closing dates 
for schools, or other significant 
institutional commitments) that 
may affect a program’s schedule. 
Program planners should try to 
develop a detailed timeline, simi- 
lar to the one shown on page 6. 

Identify Partners 

Although one institution or 
organization may conceive a pro- 
gram and act as the lead institution, 
several organizations eventually will 
be involved in developing, pro- 
moting, supporting, and conduct- 
ing it. Once clear objectives are 
set, program planners at the lead 
institution must identify and recruit 
partners. Once partners actually 
have “signed on,” they should 
receive clear instructions about 
their roles and responsibilities. 

Program planners should be 
imaginative and far-reaching in 
enlisting support from diverse 
organizations. Many organizations 
may seem, on the surface, not to 
have a stake in improving science 
education. In reality, the quality’ of 



science education affects all of 
society, from government to busi- 
ness and industry, from academia 
to the marketplace. Thus, institu- 
tions should seek support from a 
broad base of organizations. A 
range of groups can contribute to a 
program’s success, providing every- 
thing from funding to personnel, 
from mailing lists to facilities, from 
professional advice to resource 
materials. 

Professional societies, two- and 
four-year colleges and universities, 
and federal, state, and municipal 
government agencies, often serve 
as lead groups. Professional socie- 
ties may include scientific societies, 
such as the Society for Neuro- 
science or the American Society 
for Human Genetics, as well as 
those that support teachers, such 
as the National Association of Biol- 
ogy Teachers or the National Sci- 
ence Teachers Association. Lead 
groups are primarily responsible 
for setting program policies and 
objectives, obtaining and allocat- 
ing funding, and supporting devel- 
opment of instructional materials 
(if the latter is a component of the 
program). 

Business and industry as well as 
various philanthropic groups can 
join the program as private-sector 
partners. These partners may share 
the responsibilities of the lead 
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organizations. Because these 
organizations develop budgets 
and plan far in advance, host insti- 
tutions should solicit private- sector 
support at least two years before 
a program actually is scheduled 
to begin. 

Mentors should be involved in 
the early planning stages of a 
program. They may offer insight 
and direction in the development 
of program objectives, identify 
sources of support, and recruit or 
encourage other staff to participate, 
promoting the value of mentorship 
throughout the host institution. 

Establish Application 
Process and Selection 
Criteria for Mentors 
and Teachers 

Mentors. Once a program’s 
scope and schedule are estab- 
lished, the host institution should 
recruit mentors. It should estab- 
lish an application process for 
teachers, as well as a mechanism 
for selecting teachers and pairing 
them with mentors. 

When recruiting mentors, pro- 
gram planners should clearly 
explain the responsibilities that 
mentorship entails, especially the 
commitment of time, energy, and 
resources. Mentors may have to 
visit teachers’ schools, instruct 
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teachers in current lab procedures, 
and offer facilities in which teach- 
ers can conduct research. Program 
planners should emphasize the 
personal and professional benefits 
of mentorship — the satisfaction of 
guiding others, the sense that one 
has repaid one’s own mentors, the 
intrinsic value of the mentorship 
program, and its importance for 
science education. 

Mentors must be dedicated to 
provide teachers meaningful lab 
experiences that, in turn, will 
enrich students’ experiences in 
the science classroom. The men- 
tor must know that the teacher 
is not simply a hired hand, but a 
professional seeking career 
enhancement. Mentors should be 
curious about the world and work 
of classroom science teachers, 
taking time to visit classrooms 
and meet teachers and students. 

In doing so, mentors will better 
understand the direction and sup- 
port that teachers need in the lab. 
They will also come to appreciate 
the challenges today’s science 
teachers face. 



Mentors must be willing to 
develop and support a research 
experience appropriate for a 
teacher within the context of the 
fellowship program. In many pro- 
grams, teachers will have commit- 
ments that go beyond the lab, 
such as attending institutional sem- 
inars or developing instructional 
materials for the classroom. In 
addition, the project must be some- 
thing that can be accomplished 
within a limited period, often as 
little as six weeks. Often, the proj- 
ect must have an element that can 
be adopted and transformed for 
classroom use. 

While doing all of this, mentors 
must integrate the teacher into the 
life of the lab. Teachers should be 
included in all lab activities, such 
as weekly science meetings. Teach- 
ers should be introduced to lab staff 
and become familiar with the work- 
ings of the entire lab, not just one 
small component— or comer— of 
it. The teachers should have the 
“big picture” of the lab’s work and 
the context of his or her own 
contributions to that work. 



Sample Application 

Applications can be complex or simple. Regardless of their length or 
complexity, applications should solicit information necessary to select 
teachers for fellowships and to pair them with mentors. A sample 
application is included in the Appendix ' " 



■jm 



8 



10 



Mentors should assist the teacher 
in developing appropriate instruc- 
tional materials. Mentors usually 
are asked to review the materials, 
j to assist in field-testing them (espe- 
cially by providing materials and 
supplies), and to provide guid- 
j ance for revision. 

; Teachers. While all of this work 
| is being done with mentors, the 
' teacher recruitment and applica- 
| tion process also must begin. 

Development of criteria for teacher 
; evaluation and selection should 
1 be inherent to this process. 

I The original application should 
describe the program expectations 
I for and individual responsibilities 
i of the participating teachers. The 

purpose of the program is to 
improve science education; teach- 
1 ers are responsible for taking 
advantage of the intensive sum- 
mer lab experiences to achieve 
that goal. Teachers are expected to 
I meet with mentors several weeks 

i before the summer program 

begins to identify appropriate proj- 
’ ects; teachers must take responsi- 
; bility for designing their projects, 

| however, and not expect the sci- 
1 entists to design individual “les- 
son plans” for them. Teachers are 
j expected to spend the equivalent 
of eight weeks ( approximately 320 
hours) engaged in lab activities; 
teachers are responsible for coor- 



dinating schedules with their men- 
tors that use the full amount of 
time. Teachers are expected to 
develop collegial, working rela- 
tionships with scientists and tech- 
nicians in the lab; teachers are 
responsible for initiating relation- 
ships with science professionals. 
Teachers are expected to translate 
their summer experiences into posi- 
tive classroom experiences for stu- 
dents; teachers are responsible for 
developing and using curriculum 
materials that reflect applications 
of the newly acquired skills and 
knowledge. Only by thoroughly 
understanding the expectations 
and philosophy of the summer 
fellowship program can teachers 
make the commitments necessary 
to ensure the desired outcomes. 

By participating in a research 
project, teachers will be expected 
to learn and understand what it 
means to work within a scientific 
discipline, learning new lab tech- 
niques as well as becoming cur- 
rent within a particular body of 
knowledge. Teachers have an 
opportunity to participate in the 
excitement of discovery or the 
frustration of pursuing some elu- 
sive result. The research experi- 
ence should also be a chance for 
the teacher to reflect on ways in 
which the* process of science can 
be incorporated into the teaching 



of science. 

Program planners have many 
avenues through which to recruit 
teachers. Tap all potential 
resources. Send announcements 
to: public, private, parochial, and 
alternative schools; science coor- 
dinators; national, state, and local 
teacher associations; local boards 
of education; and school princi- 
pals and administrators. Distribute 
announcements at local and 
regional programs, such as teacher 
in-service programs. Distribute 
announcements at state and 
national teacher conventions. 
Advertise in publications whose 
readership includes teachers, such 
as The Science Teacher and NSTA 
Reports (National Science Teachers 
Association), American Biology 
Teacher and NABT News and Views 
(National Association of Biology 
Teachers), Science Education 
News (American Academy for the 
Advancement of Science), and 
newsletters from state science 
supervisors or state affiliates of 
national teacher groups. 

Planners often rely on a three- 
step application process: v 

■ Written application 

■ Personal interviews • • 

■ Lab visits to meet mentors. 

This process not only identifies 

qualified participants, it also serves 
as a mechanism for pairing teach- 
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ers and mentors, ensuring the best 
possible matches. 

The written application can be 
brief or extensive; successful pro- 
grams have relied on both. A sample 
application appears in the Appen- 
dix. Most programs ask applicants 
to submit a resume, a description 
of their current work, and an essay 
discussing reasons for applying. 
Teachers often are asked to submit 
letters of recommendation and 
support from a supervisor and 
from colleagues. 

Program planners may want to 
ask teachers for information about 
prior lab experience and technical 
skills. Although such information 
can be useful, it should not be 
limiting. Teachers who have lim- 
ited lab experience can benefit 
from exposure to unfamiliar tech- 
niques. Regardless of teachers" 
educational attainment or scien- 
tific knowledge and acumen, they 
will come to the lab eager to learn 
new skills. Most teachers — even 
those with lab experience— will 
have to learn procedures and tech- 
niques peculiar to the lab. 

The personal interview lets 
teachers and mentors meet, talk, 
and get to know each other. As 
with any interview, this process 
allows participants to learn 
whether or not they are well- 
suited and able to benefit from 
their association. 




Finally, prospective participants 
often are asked to visit the host 
institution’s labs and other facili- 
ties. During these visits, mentors 
can describe the work being done 
in the lab and discuss the environ- 
ment of the research lab in gen- 
eral, and their lab in particular. 
Such visits reduce apprehension 
for all participants. 

Ultimately, program planners 
must rely on their own judgment 
in selecting participants. If possi- 
ble, however, program planners 
should seek the assistance and 
recommendations of curriculum 
supervisors from local school 
districts. These supervisors can 
describe a school district’s curricu- 
lum in a particular subject, an 
insight that can be useful not only 
in selecting applicants, but in pair- 
ing teachers and mentors. Supervi- 
sors are familiar with an individual 
teacher’s work and performance. 

Program planners should pair 
teachers with mentors carefully 
and thoughtfully. Consider many 
variables, such as professional goals 
and achievements and personal 
interests and habits when making 
these assignments. When the 
teacher and mentor are well- 
matched— when they truly feel 
that they are peers — the working 
relationship tends to promote use- 
ful, valuable work. In some cases, 
pairing individuals who share 



common interests and hobbies 
strengthens working relationships. 

Seek Funding 

Program planners must be 
resourceful in seeking funding 
resources. As every grant applicant 
learns, the key to funding success 
is to apply early and often to all 
sources: Business and industry; 
federal, state, and local govern- 
ments; philanthropic foundations; 
and professional societies should 
all be approached as potential 
funding sources. 

Business and industry have 
become increasingly willing, and 
eager, to establish partnerships with 
nonprofit and public organizations 
whose goal is to improve the 
quality of science education. 

Federal government agencies 
are obvious funding sources for 
education improvement projects. 
State government may also pro- 
vide resources to such programs, 
especially through the Dwight D. 
Eisenhower Mathematics and 
Science Education State Grant 
Program. The Eisenhower Program 
is a federally funded project 
through which funds to improve 
science and mathematics instaic- 
tion are distributed to state educa- 
tional agencies and state agencies 
for higher education. — - 
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Philanthropic groups may make 
grants to fellowship programs. Local 
foundations may provide another 
source of funding. 

Professional societies make 
grants to.support summer fellow- 
ships and can provide other 
resources, such as access to the 
scientific community. 

In requesting funding, host insti- 
tutions should anticipate all possi- 
ble expenses: the budget should 
be adequate to provide teacher 
stipends, to conduct additional 
administrative tasks, and to sup- 
port the expense of having an 
additional staff member in the lab. 
Host institutions should consider 
including expenses associated with 
sponsoring seminars or symposia. 
The budget also should include 
funds for teachers to develop and 
test instructional materials if that is 
a component of the fellowship 
program. 



PROGRAM 

EVALUATION 
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In planning a program, host 
institutions should consider how 
to evaluate it. Each program, indeed, 
each partner, will have its own 
measures of success. For teachers 
nd school districts, the develop- 



ment of instructional materials may 
be a primary evaluation tool. For 
supporting foundations, the num- 
ber of teachers who participate 
may be a critical measure, as well 
as indications of demonstrable 
change in teaching styles when 
the participants return to the class- 
room. For institutions, the effect of 
a teacher's presence in the lab may 
be a criterion. Increased institu- 
tional involvement in community 
education maybe another. Teacher 
evaluations may provide mentors 
with insight for future mentoring 
relationships. 

Several program evaluation 
mechanisms can be used during 
and after a fellowship program 
session: 

■ Throughout the summer, 
teachers can meet weekly to 
discuss their progress, espe- 
cially if instructional materials 
are developed. This technique 
is most useful in programs that 
require teachers to develop 
instructional materials cooper- 
atively. Teachers also can eval- 
uate their mentors and their 
working relationships. 

■ Mid-course corrections help 
all participants — and the pro- 
gram itself — achieve their goals. 
Initial expectations for 

the research projeet may have 
been too great, or too limited, 



and can be revised. Teachers 
may need more or less sup- 
port or guidance than mentors 
had anticipated.' Resources 
may need to be allocated dif- 
ferently to accommodate 
unpredictable turns in scien- 
tific research. 

Once a session or the summer 
has ended, other evaluation meth- 
ods are helpful: 

■ Ask teachers and mentors to 
complete written surveys 
designed to evaluate the lab 
and mentorship experience in 
particular and the program in 
general. Sample surveys for 
teachers and mentors appear 
in Appendix B. 

■ Interview teachers and men- 
tors to learn their opinions 
about the program, how they 
benefited from it, and how it 
might be improved for the 
coming year. 

■ Require teachers to attend a 
follow-up meeting at which 
they can discuss the effect of 
their lab experience on their 
teaching. How, for example, 
have they changed or improved 
science teaching in their own 
classrooms and school dis- 
tricts? How have their students 
and colleagues responded to 
these new approaches? 



2. ROLES OF HOST INSTITUTION, 
MENTOR, AND TEACHER 



In establishing summer fellow- 
ship programs for classroom 
science teachers, host institutions 
have a rare opportunity to shape 
and improve the ways in which 
U.S. students are exposed to sci- 
ence. But to do so, institutions 
must skillfully develop and sup- 
port a relationship that may at first 
seem unusual: the science teacher 
as research fellow and the research 
scientist as the teacher’s mentor. 
The research lab must become a 
classroom of sorts. The scientist 
must be willing to learn about 
science teaching, an area in which 
he or she may have little knowl- 
edge. The science teacher must be 
willing to become a student of 
advanced science, surrendering a 
certain element of control and 
routine to enter a working world 
that may be quite different from 
his or her own. In many ways, the 
fellowship program is a cultural 
exchange, where all parties learn 
and grow. 

To make this exchange as pro- 
ductive as possible, host institu- 
tions must create a program where 
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each participant has a clear and 
meaningful role. Although the 
mentor- teacher relationship may 
in some ways resemble a teacher- 
student relationship, with its atten- 
dant issues of authority, it should 
in feet be a professional relation- 
ship. Although the mentor and 
teacher are not on equal footing 
within the scientific community, 
each is a professional in a disci- 



pline that requires talent, exper- 
tise, knowledge, and devotion. 

To promote beneficial, symbi- 
otic relationships, host institutions 
should consider the roles to be 
played by each participant. By 
doing this before a fellowship sum- 
mer begins, host institutions, men- 
tors, and teachers can actually 
spend the summer accomplishing 
program objectives. 

ROLE OF HOST 
INSTITUTION 

Tire host institution must assume 
a variety of tasks: pfenning and 
initiating a program, completing 
routine paperwork, providing 
administrative support, and encour- 
aging and sustaining support from 
the institution’s staff and 
management. 

Develop and Support 
the Program 

The host institution is a liaison 
for research scientists and men- 
tors, participating teachers, and 
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the institution's own staff and 
administrators. The host institu- 
tion is responsible for recruiting 
partners in business, industry, and 
government; seeking funding; and 
publicizing the fellowship to the 
education community. The host 
institution is primarily responsible 
for selecting applicants and pairing 
them with appropriate and suita- 
ble mentors. 

Administrators in host institu- 
tions must encourage staff partici- 
pation in the program, primarily as 
mentors. Mentors are volunteers 
who willingly give their time and 
resources. Even so, many institu- 
tions may have to motivate and 
offer encouragement, especially 
when beginning a new program. 
The host institution must tell staff 
about the value and worth of 
mentorship: the personal satisfac- 
tion to be gained, as well as the 
societal benefits that accrue from 
exposing science teachers to sci- 
entific research and lab work. Host 
institutions must actively and per- 
sistently seek and recruit mentors 
who can most benefit a program. 
This is especially true for institu- 
tions whose staff already feel over- 
whelmed by the pressures of 
research and other professional 
responsibilities. 

Although mentors will be the 
most visible and active institutional 




participants, other staff at the insti- 
tution and in the lab should be 
aware of and familiar with the 
fellowship program and its goals. 
Staff should be encouraged to meet 
and assist participating teachers and 
should be asked to open their labs 
and work areas to teachers, if only 
to provide teachers with a sense of 
the institution’s purpose and the 
lab’s role within the institution. 

Perform 

Administrative Tasks 

The host institution coordinates 
all administrative tasks associated 
with the fellowship program, from 
managing applications to adminis- 
tering and evaluating surveys. The 
institution also promotes commu- 
nication among participants. 

Once a program has been estab- 
lished and teachers and mentors 
selected, the host institution should 
send introductory letters to all par- 
ticipants. The letter to mentors 
should recommend that they visit 
the schools where teachers work. 
Invite mentors to attend the 
teacher-orientation session. 

A similar introductory letter to 
teachers should discuss the insti- 
tution’s work, its mandate, and its 
place within the scientific commu- 
nin'. Specifr in detail the extent of 
the teacher's role and responsibili- 
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ties. Highlight specifics about 
teacher orientation. Encourage 
teachers to contact their mentors 
and visit the institution before the 
actual fellowship session begins. 
Discuss various administrative 
issues, such as pay and parking. 

Administrative issues for host 
institutions to consider include 
payment, insurance liability, 
teacher orientation, and graduate 
or in-service credit. 

Payment The stipend is gener- 
ally a fixed amount that is linked to 
the teacher’s regular salary'. This 
connection reflects the institution’s 
belief in the value of the work 
being done. 

The institution also must decide 
how the stipend is to be paid: 
monthly', biweekly', weekly, or at 
the end of the program. Some 
programs pay' participants half at 
the start of the program and the 
balance when a specific milestone 
has been reached, for example, 
when a survey has been com- 
pleted or instructional materials 
have been fully developed. 

Finally, for tax purposes, the 
institution must decide how the 
teacher is to be classified (as a 
regular employee, for example, or 
as a special hire or consultant). 
This classification often determines 
whether or not federal and state 
taxes are withheld from a teacher’s 
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pay. It often is easiest on teachers, 
many of whom are unfamiliar with 
self employment tax regulations, if 
taxes are withheld from the stipend. 



Insurance liability. The host 
institution should know the extent 
to which its insurance covers 
teachers in the lab. Generally, 
teachers have standard employee 
rights and responsibilities under 
such coverage. 
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Teacher orientation. The host 
institution should conduct an ori- 
entation program before the fel- 
lowship program begins. At this 
program, teachers should meet 
staff with whom they will work. 

Have teachers complete all 
paperwork, such as confidentiality 
agreements and payroll forms. 
Resolve logistical issues, such as 
parking and access to the lab after 
hours. Issue parking passes and 
identification badges. 

Give teachers a tour of the facili- 
ties, including the cafeteria, library, 
and labs. Ask appropriate institu- 
tional staff to make presentations. 
The institution's librarian, for exam- 
ple, might provide an overview of 
the library and its procedures. 

Discuss and review general safety 
procedures for the institution’s labs. 
Once the fellowship has begun, 
each lab should train teachers in its 
specific safety procedures. 
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Graduate or in-service credit 

Host institutions should work 
closely and cooperatively with state 
and local school districts to ensure 
that teachers receive graduate or 
in-service training credits. Such an 
alliance may validate the fellow- 
ship program as a teacher-training 
tool, giving it credibility in the 
education community. By awarding 
credit, the program offers teachers 
a great incentive to participate. 

Sponsor Seminars 
for Teachers 

The host institution may spon- 
sor a series of seminars or lectures. 
Such seminars often feature 
researchers from the institution’s 
departments or labs, as well as 
guest speakers such as visiting 
scientists. Such presentations will 
give teachers a look at the variety 
of work supported by the host 
institution and the range and kind 
of work done by the institutions 
scientists. The program can be as 
informal as a brown-bag lunch, or 
as formal as a day-long conference. 

In planning seminars, take care 
not to overwhelm teachers by 
requiring them to spend so much 
time in seminars that they miss 
valuable time in the lab. The semi- 
nars should balance the teacher's 
lab experience, not override it. 



ROLE OF THE MENTOR 



As emissaries for the host insti- 
tution and for a particular scientific 
discipline, mentors are the people 
most able to influence the success 
of a fellowship program. More than 
any other aspect of a program — 
research conducted, seminars 
attended, curricula developed — 
the mentoring relationship makes 
a fellowship program meaningful 
and worthwhile. 

Mentors must be keenly aware 
of the importance of their role. 
The mentor should share experi- 
ences, finding threads to link the 
professional scientific world with 
the classroom scientific world. They 
must know that it is their obliga- 
tion to make a program meaning- 
ful, especially by engaging and 
encouraging the teacher, by work- 
ing with him or her as directly and 
as frequently as possible, and by 
being curious about the teacher’s 
professional direction and goals. 

~ Although the mentor will guide 
the teacher through the research 
experience, he or she should be 
willing to leam from the teacher as 
well. The teacher can lend insight 
about the state of science educa- 
tion and the implications for the 
scientist’s own profession in the 
future. Mentors who have respon- 
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sibilitv for teaching as well as 
research can benefit from discus- 
sions about teaching strategies. 

Mentors should view the fellow- 
ship program as an apprenticeship 
for teachers, similar to apprentice- 
ships in other professions, espe- 
cially medicine and law. It may be 
useful for mentors to equate the 
teacher's fellowship experience 
with a researcher’s sabbatical expe- 
rience, in which a scientist may 
decide to engage in a completely 
new field of inquiry. By viewing 
the fellowship as a parallel 
endeavor in professional growth, 
the mentor may discover new ways 
to work with teachers. 

From the outset, mentors should 
be aware of their duties and obli- 
gations vis-a-vis the teachers in the 
lab. Mentors must appreciate the 
significant commitment they must 
make to the fellowship. For exam- 
ple: the daily oversight of the 
teacher’s work and progress, the 
need to allocate space for the 
teacher in the lab, and the impor- 
tance of integrating the teacher 
into the day-to-day operations of 
the lab. 



Set the Tone for a 
Working Relationship 



Early in the program, the mentor 
and teacher should establish cer- 




tain ground rules. The mentor 
should acquaint the teacher with 
the lab environment, describing 
the work that is being done and 
who is doing it. The mentor 
should introduce the teacher to 
all lab staff. 

During the summer, mentors 
may frequently be away from the 
lab, either on vacation or attend- 
ing professional meetings. In such 
cases, the mentor and teacher 
should establish a system of 
accountability, so that the teacher 
wall always have someone to whom 
he or she can turn for assistance 
and guidance. 

Mentors should demonstrate to 
teachers all safety procedures used 
in the lab and ensure that the 
teacher understands the impor- 
tance of such procedures. 

Guide the Teacher 

The mentor’s primary guidance 
to the teacher is in the form of 
designing and directing the 
teacher’s research project. Men- 
tors should assume teachers will 
have no expertise in the lab and 
that some level of training in pro- 
cedures, techniques, and theory 
will be necessary. With this in 
mind, the mentor must develop a 
research.project the teacher actually 
can conduct within the constraints 



of the summer fellowship. The 
project must set reasonable expec- 
tations. Mentors should consider 
the amount of training teachers 
may require, the time they have to 
work on a project, and other obli- 
gations that may interfere with the 
teachers' actual research work (such 
as the development of instructional 
materials or mandatory attendance 
at seminars). 

Mentors should direct teachers 
to constaictive activities that can 
be used during downtime in the 
lab, such as reviewing literature in 
the field that is appropriate for 
classroom application. Professional 
journals can bring teachers up-to- 
speed in the concepts associated 
with the work being done in the lab. 
Professional journals introduce 
teachers to the range of work being 
done in the discipline, as well as 
to the people doing that work and 
the issues that absorb them. 



Assist in Development of 
Instructional Materials 

Many fellowship programs 
require teachers to develop instruc- 
tional materials. These materials 
often are the criteria by which a 
teacher’s performance is evaluated. 

Mentors should serve as subject- 
area experts for the development 
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Mentor Responsibilities 
in the Summer Fellowship 

x Help the teacher develop an appropriate research project within the 
program's timeframe. 

b. Attend orientation sessions and introduce the teacher to your lab staff. 

c. Provide the teacher with meaningful wavs to use downtime, such as 
assisting other lab staff or reviewing professional journals 

d. Assist the teacher in developing and field-testing instructional materials. 

e. Visit the teacher's classroom twice: once before the fellowship program 
to observe the teacher at work, once after the fellowship program, 
perhaps to talk to students about your work and career. 

f. Complete institutional evaluations of the program and the teacher 
assigned to your lab. 

/Ulaptedfmm Biological Sciences Curriculum Study/Association of American 

Immunologists < BSCSAA1) summer program 



of instructional materials. Teachers 
will turn to mentors for guidance, 
review, and technical assistance. 
Teachers will ask mentors for per- 
mission to test materials in the lab 
and to review materials for techni- 
cal accuracy; they will ask for help 
in field-testing the materials, per- 
haps by being available for techni- 
cal consultation. 

Evaluate the Program 
and Teachers 

Instructional materials may not 
be the only basis on which a 
teacher’s performance is judged. 
Most institutions ask mentors to 
complete surveys that evaluate the 



teacher’s performance, as well as the 
worth of the mentorship program. 

During the course of the fellow- 
ship, the mentor may want to 
evaluate the teacher to offer direc- 
tion and guidance'. In such cases, it 
is useful for the teacher and men- 
tor to set up a series of milestones 
to gauge the teacher’s performance. 

Institutions should encourage 
mentors to participate in follow-up 
activities with teachers, perhaps 
visiting the teacher’s classroom 
and addressing students. Such 
follow-up promotes the idea of the 
fellowship as a professional devel- 
opment, an activity that benefits 
not only the teacher, but his or her 
students as well. 



ROLE OF TEACHER 

The most important role a 
teacher plays during a fellowship is 
that of student, suspending the 
authority and expertise he or she 
enjoys in the classroom to partici- 
pate in and learn from the process 
of science. Despite a return to the 
role of the student, the teacher, 
like the mentor, should recognize 
that the teacher-mentor relationship 
is meant to be an apprenticeship, a 
time of professional development. 
The teacher’s role should include 
elements that encourage the 
teacher to tell the mentor about 
the current state of science teach- 
ing, both in theory and in practice. 

Participation in summer research 
experiences enrich teachers’ pro- 
fessional lives in many ways. They 
should be encouraged to approach 
the experience with an open and 
receptive attitude. They should also 
be able to immerse themselves in 
the nature and method of science, 
with its many stops and starts, its 
false leads and laborious processes, 
its curious and intuitive approach 
to the nature of the world. This 
immersion should cause teachers 
to reflect on how best to convey 
this process to students in the 
classroom — how to translate the 
thrill and challenge of research so 
that science becomes more forstu- 
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dents than a list of technical terms 
in a textbook or a dreaded lecture. 

By participating in a research 
project, teachers should strive to 
learn as much as possible about 
the state-of-the-art in a particular 
discipline, becoming more cur- 
rent in the field. Teachers should 
learn theories, facts, and tech- 
niques clearly so that information 
is not distorted when presented in 
the classroom. 

Teachers should reflect on more 
useful and practical ways to teach 
science, ways that invite students 
to participate more fully, becom- 
ing more creative in their approach 
to science. Teachers should con- 
sider ways to involve students in 
authentic research so that students 
learn to ask questions and find 
answers, rather than to rely simply 
on the teacher’s knowledge or to 
complete a cookbook of lab 
experiences. 

Fulfill Lab Obligations 

The mentor should clearly dis- 
cuss the teacher’s obligations in 
the lab, and the teacher should 
understand the extensive commit- 
ment required by scientific 
research. Often, teachers are sur- 
prised to discover that science is 
not done on a nine-to-five schedule. 
Teachers, like other lab employees, 



must keep flexible hours. 

The teacher should understand 
that he or she is expected to be a 
full participant in all lab activities, 
attending weekly lab meetings and 
working with all lab staff. The 
teacher should become a member 
of the lab staff, not just a visitor. 

Teachers should discuss their 
progress with their mentors. These 
discussions should go beyond 
whatever formal evaluations are 
conducted. Instead, teachers 
should seek mentors’ advice, 
response, and guidance through- 
out the fellowship. Teachers also 
should let mentors know whether 
or not they are receiving adequate 
guidance and assistance. Teachers 
should ask questions such as: 

■ Is my work helping the lab 
achieve its goals? 

■ Can I improve my work? 

What steps would help me 
to progress? 

■ What else can I do in the lab to 
benefit from the fellowship? 

Teachers should realize that sci- 
ence is often a slow- moving proc- 
ess. During down periods, they 
should undertake additional tasks 
such as reading professional jour- 
nals or assisting another lab 
member. Teachers should realize 
that being assigned from one lab 
staff pefson to another is not just 
“busy work,” but is truly a way in 



which they can benefit from the 
fellowship. 

Develop Instructional 
Materials 

Many programs require teach- 
ers to develop instructional 
materials. The process enables 
teachers to integrate their fellow- 
ship experience with their teach- 
ing practice. The teacher must 
understand the steps necessary to 
complete this process, from work- 
ing with the mentor to field-testing 
materials for accuracy, as well as 
for clarity of instructions and back- 
ground text. If the materials are to 
be developed cooperatively by sev- 
eral teachers, the teacher must 
attend all meetings and meet proj- 
ect deadlines. The development of 
instructional materials is described 
in detail in Chapter 3. 

Evaluate the Program 

Teachers should provide feed- 
back about their particular experi- 
ences in the fellowship program 
and about their sense of the pro- 
gram in general. They should com- 
plete all program evaluation surveys 
and participate in follow-up inter- 
views or surveys. They should eval- 
uate the mentor and the mentoring 
relationship. 
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Sample Teacher Responsibilities 
in the Summer Fellowship 

a. With your lab mentor, develop a suitable research project that can be 
investigated and completed during the fellowship period. 

b. Attend the orientation session. 

c. Complete all necessary paperwork, including forms for income-tax 
withholding, institutional confidentiality agreements, and continuing 
education credit. 

d. Meet the standard, full-time working requirements of your lab. 

e. Develop professional relationships with lab staff to learn more about 
their work and experience in the field; 

f. Provide the program planner and your mentor with a statement of your 
assignments by the end of the first week. 

g. Attend weekly' science meetings of your lab. 

h. Attend seminars offered to teacher-fellows throughout the program. 

i. Meet weekly with fellow participants to review progress and to discuss 
your work. 

j. Complete all program surveys and evaluations. Attend the follow-up 
meeting in December. 

Sample Teacher Responsibilities for the Development 
of Instructional Materials 

x Work with fellow participants and mentors to develop and test 
instructional materials by the end of the program. 

b. Meet weekly with fellow participants to discuss development of 

instructional materials. . _ _ . . 

c. Provide a draft copy of the instructional materials by the end of 
the program. 

d. Field-test vour instructional materials at the start of the school year. 
Collect written responses from students. Write and submit a report on 
the usefulness of the materials to the program planner, your mentor, 
and \our curriculum area supervisor. 

e. Based on the field test and student response, revise the instructional 

materials. Submit revisions to the program coordinator, your mentor, 
and your curriculum area supervisor. » 
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Complete 

Administrative Tasks 

The teacher is responsible for 
attending the orientation session, 
completing necessary institutional 
paperwork, and adhering to institu- 
tional standards (such as confiden- 
tiality agreements). 

The teacher should resolve any 
financial issues, such as the timing 
of stipend payments or income- 
tax withholding, before the pro- 
gram begins. 

Institutions should work to have 
their programs accredited, and if 
this is in place, the teacher should 
complete steps necessary to receive 
the appropriate credit. 



ANTICIPATE 
CULTURE SHOCK: 

LAB ETIQUETTE 
FOR TEACHERS 

If the fellowship program is 
indeed a cultural exchange of sorts, 
then program planners should 
appreciate, and anticipate, the cul- 
ture shock teachers experience 
when first entering the lab. The 
transition to the lab from the world 
of the classroom and school can 
be as startling as a first visit to a 
foreign country. Like foreign 
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exchange students, however, teach- 
ers quickly become acclimated to 
the lab. 

The greatest adjustment for 
many teachers is the realization 
that the lab does not operate on an 
eight-hour workday Although most 
teachers do keep odd hours — 
staying after school to grade papers 
or counsel students and attending 
school functions during the 
week— the constant and unpre- 
dictable work in a lab may startle 
many teachers. Teachers frequently 
express surprise that someone is 
always in a lab, running an experi- 
ment, waiting for results, preparing 
a presentation. As they assimilate 
lab work and become more 
involved in their own research, 
teachers quickly find that their 
seven -to- three or nine-to-five ori- 
entation gives way to the task 
orientation of the lab. 

Host institutions and mentors 
should introduce teachers to local 
customs. Each research environ- 
ment adheres to its particular, and 
sometimes peculiar, norms. Gov- 
ernment labs are structured differ- 
ently from those of business and 
industry. University labs have their 
own conventions. Each lab envi- 
ronment has its own etiquette, 
and unless lab staff explain this 
etiquette to teachers, fauxpas can 



easily occur. One teacher described, 
for example, the stir he created in 
a private lab when he discussed 
his salary openly. Although public 
school teachers are used to having 
their salaries be a matter of public 
record, researchers in private indus- 
try are not. Avoid such awkward 
moments by addressing these 
issues early. 

Explain the staffing hierarchy of 
the lab, discussing the role and 
responsibility of each staff mem- 
ber and describing the lab’s usual 
chain of authority. Most teachers 
will not be able to tell a graduate 
student from a lab technician, a prin- 
cipal investigator from a research 
fellow. Take time at the outset to 
explain the different staff positions. 

Discuss the institution’s conven- 
tions and hierarchy as well. If a 
university’s chemical engineering 
department never shares data with 
its biomedical department, tell 
the teacher that this is so. Tell the 
teacher how to handle requests for 
information from the media or 
from other labs. By giving teachers, 
this information, mentors and insti- 
tutions can reduce breaches in lab 
etiquette, ensuring that all partici- 
pants feel relaxed and comfortable 
with one another and with the 
roles they are expected to play. 
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3. DEVELOPMENT OF 
INSTRUCTIONAL MATERIALS 



Many summer fellowships 
include a component for the devel- 
opment of instructional materials. 
Developing such materials gives 
teachers an opportunity to recon- 
sider the ways in which they talk 
and think about, and ultimately 
teach, science. Materials develop- 
ment permits teachers to refine 
and improve the ways in which 
they present scientific materials 
to students and provides teachers 
with a tangible and practical out- 
come from the summer fellowship. 

Mentors are expected to assist 
teachers in developing instruc- 
tional materials by providing tech- 
nical assistance and guidance, as 
well as materials and supplies. 
Mentors should help teachers 
select an appropriate concept and 
approach, as well as an experi- 
mental design that will work in the 
classroom. In addition, mentors 
often are asked to assist in field- 
testing and revising products. 

Instructional materials serve a 
practical, programmatic purpose. 
Host institutions and school dis- 
tricts find such materials provide a 




method to quantify work done in 
the lab. The materials can serve as 
supporting documents for justify- 
ing a program and for grant appli- 
cations. Materials can be used in 
promotional efforts and can be 
distributed at meetings of profes- 
sional societies and teacher associ- 
ations. Finally, teachers may use 
the materials at the local level (i.e., 
in-service programs with other 



teachers), to demonstrate the effect 
of the fellowship program on his 
or her teaching practice. 

Some school districts distribute 
instructional materials' throughout 
their classrooms, although wide- 
spread distribution is not the 
primary objective of materials 
development. As an outgrowth of 
one or several teachers’ experi- 
ences, instructional materials prove 
most useful in these teachers’ own 
hands and classrooms, giving them 
a way to translate the experience 
of the research lab to a hands- 
on experience in the classroom. 
Consequently, the program’s goal 
should be to have teachers develop 
one instructional activity that is 
not a lecture, rather than an entire 
year’s worth of materials or materi- 
als that can supplement an entire 
science curriculum. 

Ideally, materials development 
should be a cooperative effort 
among teachers and mentors. In 
many ways, cooperative develop- 
ment mimics the research envi- 
ronment, in which many people 
work together to achieve common 
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goals. Teachers who work together 
should be given opportunities to 
meet and discuss their project, 
much in the way labs hold weekly 
meetings to review progress. These 
teachers also should meet to dis- 
cuss the results of field tests and to 
revise their product accordingly. 



PURPOSES FOR 
TEACHERS AND 
FOR STUDENTS 



The development of instruc- 
tional materials serves distinct pur- 
poses for teachers and for their 
students. For teachers, the materi- 
als are primarily a way to integrate 
the lab and fellowship experience 
with actual teaching methods. 
Because the product evolves from 
some aspect of the teacher’s 
research, which itself evolves from 
some aspect of the lab research, 
the product can provide a way for 
the teacher to talk to students 
about the research experience. 
The materials offer a perfect oppor- 
tunity for the teacher to invite the 
mentor to the classroom to discuss 
not only his or her work, but to 
discuss scientific inquiry in gen- 
eral. In some cases, it may even be 
possible for teachers to take a class 
to the lab, so that students can 
witness scientific research. 




For students, the primary pur- 
pose of the instructional materials 
should be to experience scientific 
investigation about a specific topic, 
rather than simply to read a text- 
book on the topic or to memorize 
facts about it. One way to help the 
student truly benefit from the activ- 
ity is to relate the activity or its 
lessons to the student’s own life. 

The product should teach stu- 
dents how to: 

■ Pose good questions about 
a particular subject, much as 
scientists posts questions 
related to their discipline; 

■ Develop hypotheses; 

■ Conduct careful experiments; 

■ Collect, analyze, interpret, and 
evaluate data, transforming it 
to answer original questions 
and to state conclusions. 

THEORY AND 
APPROACH 

Theory 

Learning is generally viewed 
as a three-step process: students 
acquire knowledge, integrate new 
materials with what they already 
know, and apply what has been 
learned to their own experience. 

In this three-step process, stu- 
dents often construct their own 



knowledge. Consequently, instruc- 
tional materials must acknowledge 
common misconceptions about 
various subjects and provide w'avs 
for students to disprove their own 
misconceptions. In addition, mate- 
rials should take a multicultural 
approach, acknowledging any 
relevant cultural differences. 

Within this theory, the teacher’s 
role is that of a coach. Instead of 
inculcating students wdth series of 
facts, the teacher guides the stu- 
dent in meaningful learning expe- 
riences, so that facts emerge from 
the student's own experience. The 
teacher initially provides a student 
with some fact or bit of informa- 
tion and then guides the student 
in integrating the feet with what 
the student has already learned. 
Finally, the teacher directs the stu- 
dents in applying this knowledge 
to their own lives. 

For example, students might 
first discuss their own ideas about 
the causes of mental and addictive 
disorders. The teacher might then 
introduce the students to some 
models that demonstrate the con- 
tributions of biology and the envi- 
ronment to complex human traits 
such as intelligence. The students 
could speculate on the ways in 
which genes and environment 
might interact to cause mental and 
addictive disorders and discuss 
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the implications of that specula- 
tion for prevention, treatment, and 
research. They might propose spe- 
cific hypotheses about the causes 
of addiction and mental illness 
and design experiments that test 
those hypotheses. Consideration 
of experimental design would 
require the students to apply the 
nature and methods of science 
and might require them to explore 
the ethical issues involved in the 
use of human subjects, the regula- 
tions that govern the use of animals, 
and the benefits and limitations of 
animal models. 

The students might discuss 
experiences with addiction or 
mental illness in their families or 
among friends, thereby relating 
the science to personal and socie- 
tal issues. 

Practice 

Select concept and approach. 

As the mentor and teacher work to 
select an appropriate concept and 
approach, both should take steps 
to ground the product in current 
educational theory' and research. 
Materials should be developmen- 
tallv appropriate, incorporating the 
various stages of educational 
development. A sixth-grade sci- 
ence student is at a very' different 
developmental level from an 
eighth-grader, and materials must 



acknowledge such differences. 

Materials should relate not only 
to the existing curriculum, but to 
students own experience. For 
example, materials that involve an 
investigation of the human heart 
may also include information about 
how to ensure a healthy heart. 
Thus, materials should involve 
authentic problems. These prob- 
lems not only should be based on 
what scientists have done in the 
lab, but on what students encoun- 
ter in their daily lives. 

Finally, mentors should realize 
that most school districts operate 
within very' limited budgets and 
that school science labs cannot 
provide state-of-the-art materials. 
For some school districts, a Bunsen 
burner might be as treasured and 
as hard to come by as an infrared 
spectrometer. When developing 
products, teachers and mentors 
should take care to ensure that any 
materials required in the class- 
room be readily available and 
inexpensive. The product should 
also satisfy' local school safety' 
requirements and Occupational 
Safety' and Health Administration 
safety' regulations. Hazardous and 
dangerous materials that may be 
used regularly in a lab, such as 
hydrochloric acid, are not appro- 
priate in an elementary' school 
science classroom. 



Obtain technical and finan- 
cial assistance. Teachers will 
require technical support and assis- 
tance from mentors and other 
staff. This assistance is especially 
important not only in selecting a 
concept and approach, but in 
developing a product that really 
works in the classroom. Mentors 
and other lab staff should be pre- 
pared and willing to help teachers, 
to assist them in trial runs of a 
product, to test a product in the 
lab, to review it for scientific accu- 
racy, and to revise it if necessary. 
During the school year, mentors 
should be available by telephone 
or electronic bulletin board to 
help teachers overcome any prob- 
lems that might arise when the 
product actually is introduced in 
the classroom. 

Teachers also will require the 
support of their local school dis- 
tricts, especially their curriculum 
specialists and science teaching 
centers, and teachers and mentors 
should be able to call upon these 
specialists for guidance in selecting 
materials, concepts, and approaches. 
Curriculum and science- education 
specialists can ensure that materi- 
als are developmentally appropri- 
ate, satisfy educational theory and 
practice, and meet safety require- 
ments. Curriculum specialists also 
will be able to gauge whether or 
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not the material is financially acces- 
sible for a school district and 
whether it can be incorporated 
into the classroom. 

For materials that require some 
degree of financial support, assis- 
tance may be sought from focal 
school districts, host institutions, 
or sponsoring partners. School dis- 
tricts and mentors, for example, 
often can provide or lend materials 
to classrooms. Sponsoring partners 
may provide funding to purchase 
any necessary (and reasonable) 
equipment. Financial assistance, 
usually in the form of grants, may 
be forthcoming from local agencies. 

Write, review, and field-test 
materials. As teachers write and 
field-test instructional materials, 
and as mentors review them, they 
should consider the following: 

■ The materials should be for- 
matted and presented to reflect 
focal curriculum standards and 
conventions. Curriculum area 
specialists can usually guide 
teachers in satisfying this 
requirement. 

■ Mentors should review all 
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materials for scientific accuracy. 

■ Mentors should review all 
materials and procedures for 
safety. 

■ A curriculum specialist should 
review materials to ensure that 
they are developmentallv 
appropriate and provide a val- 
uable learning experience. 

■ Teachers and mentors should 
edit and proofread materials. 
This is especially important for 
any materials that are to be 
widely distributed. In such 
instances, institutions may ask 
their own publications offices 
to review materials for style 
and content. 

In field-testing instructional 
materials, teachers and mentors 
should: 

■ Assure that all instructions are 
accurate and’clear. Consider 
the final target audience — the 
student. 

■ Assure that all procedures are 
explained clearly and can be 
accomplished in the teacher's 
classroom. 

■ Conduct the experiment in 



the mentor’s lab. Test all pro- 
cedures. Review outcomes. 
Correct materials as necessary. 

If a group of teachers develops a 
product, such as an experiment, 
cooperatively, the original group 
should meet after the materials 
have been introduced and used in 
the classroom. The group can then 
compare experiences and revise 
materials accordingly. Mentors also 
can participate in the process. If 
the materials are being distributed 
by host institutions or by school 
districts, their representatives 
should attend this meeting to hear 
how the materials have been 
received in the classroom. By 
attending such meetings, program 
planners will have another mecha- 
nism for program evaluation. 



24 



25 



APPENDICES 



Application for Summer 

Fellowship Program 26 



Post-Program Survey 

of Teachers 27 



o 

Post Program Survey 

of Mentors 28 



26 



25 



SAMPLE APPLICATION FOR 
SUMMER FELLOWSHIP PROGRAM 



Sponsoring Institution 
Program Dates/Location 

Please complete this form and return with the following attachments to: 



. t 

(Address — Sponsoring Institution ) 

Attachments: 




1 . A current resume. 

2. A 500-word statement describing your areas of interest, how you expect to benefit from participating in 
the program, and how you will apply what you have learned in your classroom. Include a brief statement 
about your education, your teaching experience, and the curriculum you now teach. Discuss your 
curriculum-development experience, level of computer expertise, and lab or technical experience. 
Describe other relevant work experience, such as summer employment or extracurricular programs. 

3. Two letters of recommendation: one must be from a supervisor; one may come from a colleague. 

(Please print) 

Name: : 

Home Mailing Address: 



1 

| Phone.* ( include area code) 

: Work; ( ) Home: ( ) FAX: ( ) 

t 

School Name: 

Principal: 

! School District: 

' School Mailing Address: 



■ 0 , >, 
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1 1.BMilH 



Subject taught: . 
Subject taught:. 

o 

Subject taught:. 



Grade level: 
Grade level: 
Grade level: 



Adapted from Association of American Immunologists (AAI) Internship Program. 
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SAMPLE HOST INSTITUTION SUMMER FELLOWSHIP 
PROGRAM POST-PROGRAM SURVEY OF TEACHERS 



The survey should include questions that are specific to elements ofyour institutions program. For example, teachers should be 
asked to evaluate any seminars they may hate attended and the usefulness oj the instructional materials they developed In some 
cases, institutions have found that a two part survey, one part administered immediately after the end of the session andonepart 
in December of that year, provides the greatest insight. 

Please complete this survey and return to: 

Name of Program Coordinator 

Name: 

Mentor: 

Date:^= 

1. Did the fellowship meet your expectations? 

Yes No 

Briefly state why or why not, giving specific examples when possible . Please evaluate tlje programs structure 
and organization, as well as the work you accomplished. 



2. What do you think were the most important results ofyour experience in the lab? Please address personal and 
professional growth, as well as the applications you developed for your classroom. Do you think your 
colleagues can benefit from your experience, for example, either through the instructional materials you 
developed or from vour sharing information about the program with them? 



3. As you entered the program, you may have had some concerns or apprehensions. Did you encounter any 
problems during the course of the summer? How might we have addressed these problems? 



4. How r did you benefit from the mentoring relationship? From interactions with other lab and institutional staff? 



5. Do you now include information about [the host institution's primary’ research focus, such as human genetics] 
in vour curriculum? Will your research experience enhance your ability to teach in this subject area? 



6. Do you currently teach students about careers in the life sciences? Will your research experience enable you 
to include more career-oriented information? 



7. Does vour curriculum currently include a uniton the interrelationship. of science, technology, and society? Will 
your summer experience help you communicate more of this material to your students in a more effective way? 




Adapted from Biological Sciences Curriculum Study/Association of American Immunologists (BSCS/AAI). 



BEST COPY AVAILABLE 
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SAMPLE HOST INSTITUTION SUMMER FELLOWSHIP 
PROGRAM POST-PROGRAM SURVEY OF MENTORS 



Please use the following code to answer questions 1 to 13 

SA = Strongly Agree A = Agree U = Undecided 

D = Disagree SD = Strongly Disagree N/A = Not Applicable 



1. The teacher and I were well- matched professionally. 


SA 


A 


u 


D 


SD 


N/A 


2. The teacher contributed to my lab’s project. 


SA 


A 


u 


D 


SD 


N/A 


3. My staff benefited from the teacher's presence and work. 


SA 


A 


u 


D 


SD 


N/A 


4. The teacher was well-informed: 
a. About the field in general. 


SA 


A 


u 


D 


SD 


N/A 


b. About the project in particular. 


SA 


A 


u 


D 


SD 


N/A 


5. The teacher was prepared for the fellowship. 


SA 


A 


u 


D 


SD 


N/A 


6. The teacher’s work was excellent. 


SA 


A 


u 


D 


SD 


N/A 


7. The institutional liaison was helpful. 


SA 


A 


u 


D 


SD 


N/A 


8. 1 would have liked to have been more involved in planning 
the fellowship program. 


SA 


A 


u 


D 


SD 


N/A 


9. 1 learned about science education theory and practice 
from the teacher. 


SA 


A 


u 


D 


SD 


N/A 


10. 1 enjoyed assisting the teacher in developing 
instructional materials. 


SA 


A 


u 


D 


SD 


N/A 


1 1 . 1 would like to participate next year. 


SA 


A 


u 


D 


SD 


N/A 


12. 1 would like to help plan next year’s program. 


SA 


A 


u 


D 


SD 


N/A ' 


13- 1 plan to continue contact with the teacher: 
a. Visiting the classroom 


SA 


A 


u 


D 


SD 


N/A 


b. Field-testing instructional materials 


SA 


A 


u 


D 


SD 


N/A 



Additional Comments: 

14. The following criteria are important in selecting teachers for fellowships. Please rank on a scale of 
1 (least important) to 9 (most important). 

Educational background 

Computer literacy 

Computer expertise 

Prior experience in business, industry, or university lab 

Knowledge of current lab techniques 

Several years of teaching experience 

Motivation and interest 

Ability to translate fellowship experience to classroom 

Interpersonal skills 

Self-directed learning skills 

Other Comments: 

15. Please share your ideas on how the program might be improved in the future. Please address 
improvements in planning and organization, selection of teachers, and role of the host institution. 
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